Ischaemic heart disease is a major health problem throughout the world. In the western countries 50% of all death are due to cardiovascular diseases, half of these are attributed to myocardial infarction. 1 In Bangladesh coronary artery disease is the third largest cause of death today. One survey by Malik et al 2 detected the prevalence rate of IHD as 3.3/ thousand and a multicentre study by Farid N et al 3 revealed prevalence of IHD as 14/thousand .
Introduction:
Ischaemic heart disease is a major health problem throughout the world. In the western countries 50% of all death are due to cardiovascular diseases, half of these are attributed to myocardial infarction. 1 In Bangladesh coronary artery disease is the third largest cause of death today. One survey by Malik et al 2 detected the prevalence rate of IHD as 3.3/ thousand and a multicentre study by Farid N et al 3 revealed prevalence of IHD as 14/thousand .
The diagnosis of acute myocardial infarction requires a joint evaluation of the clinical aspects, the ECG and the serum enzyme activity. ST Segment of the electrocardiogram (elevation in the leads overlying the infarction and depression in the reciprocal leads) is altered very early in the course of AMI and is one of the indirect markers of myocardial damage. Latter on pathological Q wave and T wave inversion occur. But in many instances, it (about 50% of patients with AMI) does not show diagnostic ECG changes. 4 Moreover the standard 12 lead ECG is a relatively insensitive tool for detecting posterior myocardial infarction. 5 This a particularly true in the acute stage when prompt and accurate diagnosis of AMI is critical in determining the initiation of reperfusion therapy. 6 The major obstacle in the ECG diagnosis of posterior myocardial infarction lies in the absence of standard leads facing the posterior left ventricular wall, which results in failure to reveal ST segment elevation in a high proportion of patients with acute posterior infarction. Recently it was demonstrated that during acute inferior infarction, ST segment elevation in the posterior chest leads V7-V9 identifies those patients with concomitant posterior wall involvement. 7 It was shown that ST segment elevation is present solely in posterior chest leads in 3%-4% of all patients with AMI and in as many as 20% of Ami patients without ST segment elevation on the standard 12 lead. 8 Shlomi M et al 8 showed that in acute posterior myocardial infarction ST segment elevation was present in lead V7 and V9 in 91% and in lead V8 in 100% patients. Prominent R-wave appeared in lead V1 in 9% and in lead V2 in 44%. In 25% patients, on admission, no pathologic ST segment changes were noted in standard 12 lead ECG and the ST segment elevation in leads V7 through V9 was the only pathologic ST segment change.
The ECG diagnosis of acute posterior infarction has traditionally been based on the presence of ST segment depression on the pericardial chest leads. 9, 10 However, such ST segment depression are neither specific nor sensitive for the diagnosis of a posterior infarction. These ECG change might be caused by at. Ischaemia 11 and therefore do not constitute an indication for thrombolytic therapy (TIMI-III B. Investigation 1994). Prominent R wave in V1-V2, which might be a manifestation of posterior myocardial infarction, do not enable the determination of the age of the infarction. Shlomi M demonstrates that Isolated with acute posterior myocardial infarction and moderate to severe MR were detected in 22% of such cases. 8 Thus ST segment elevation in leads V7-V9 identify infarctions that are potentially harmful, out of proportion to their size owing to their special location in the left ventricle and thereby their potential to cause MR. The presence of mitral regurgitation after acute myocardial infarction is associated with the development of hemodynamic deterioration of heart failure and poor prognostic outcome.
The presence of ST segment elevation in leads V7-V9 may contribute to the triage of patients with chest pain and help in the early differentiation between patients with acute posterior myocardial infarction and those with anterior wall ischemia. This distinction may influence the decision making process regarding the treatment of patients with acute coronary syndrome. Currently, the indication for thrombolytic therapy requires the presence of ST segment elevation in the standard 12-lead ECG. However, because ST segment elevation is not seen on the standard 12 lead ECG in up to 50% of patients with posterior or circumflex-related infarction 12, 6 the presence of ST should be sought in leads V7-V9. This sub-group of AMI patients can be benefited from thrombolysis or PTCA. Thrombolytic therapy in MI also reduces the incidence of significant MR.
Objectives-1. To find out the utility of doing V7-V9 chest leads in addition to conventional 12 lead electrocardiogram in patients with ischemic type of chest plain.
2. To evaluate the degree of association of posterior wall myocardial infarction with other wall infarction or ischemia.
3. To find out in-hospital outcome of patients with acute posterior myocardial infarction with or without other wall infarction. 
Material & methods

Electrocardiographic evaluation (ECG)
A standard 12 lead ECG were performed in all patients on admission and within 24 hours of admission. During arrhythmia or chest pain, repeat ECG was done. The Magnitude of ST-segment deviation was measured from the baseline (TPsegment). Significant ST-depression was defined as 1mm or greater horizontal or down-sloping STdepression measured at 20ms after the J point. The ECG reports were carefully analyzed and the serial ECGs were compared to detect any complication like extension of infarction, pericarditis, arrhythmia, etc. In case of inferior AMI, right pericardial (V4R), leads were recorded on admission or within 2-3 hours of admission. Posterior myocardial infarction was diagnosed if a tall R-wave appeared in lead V1-2 with upright T-wave having R/S ration e"1.0. Particular attention was given to detect any "reciprocal change" in admission-ECG and predischarge-ECG.
Lead ECG
Patients having chest and back pain in addition to conventional 12 lead ECG, V7-V9 lead ECG was done at admission, eight hours after and before discharge. Leads V7 through V9 was recorded on the same horizontal plane as lead V6 and in the posterior axillary line (lead V7), beneath the Scapular angle (V8) and on the paravertiral line (V9) respectively. Significant ST elevation of at least 0.5mm in two or more consecutive leads, based on the increased distance between the posterior chest wall and the heart and Q wave wider than 0.04 sec or deeper than one-quarter of amplitude of the succeeding R-wave in two or more consecutive leads was considered pathologic in leads V7 through V9. 
Grouping of the patients
Statistical analysis
The collected data were checked and coded manually and then entered into computer. The numerical data obtained from the study were analyzed and significance of difference were estimated by using the statistical methods. Data were expressed in frequency, percentage, mean and standard deviation as applicable. Comparison between groups was done by standard 't' test, chisquare test, and fisher's exact test as applicable.
The sensitivity and specificity of 12 lead and 15 lead ECGs were calculated by comparing with echocardiography and left ventriculography. Data were analyzed but using computer based SPSS program. Probability less than 0.55 were considered as significant.
Results:
Total of 100 patients were evaluated by Electrocardiography in standard 12 lead and 15 
Fig.-1: Flow chat showing patient distribution in two subgroups
Table-IV Shows the in-hospital complications of Acute Myocardial Infarction in terms of recurrent chest pain, heart failure, arrhythmia, heart block, and death. 23.5% had heart failure followed by 20.6% death, 20.5% arrhythmia, 11.8% heart block and 2.9% had recurrent chest pain in group I, whereas 13.6% heart block followed by heart failure (10.6%), arrhythmia (9.1%), death (3.0%) and 1.5% had recurrent chest pain in group II.
Significant in-hospital complications were found among the group I in heart failure and death (p<0.05), but no statistically significant difference was found in terms of recurrent chest pain, arrhythmia and heart block between two groups (p>0.05). It was found that 37.0% had mitral regurgitation among the group-I, whereas it was 9.4% in group II and the difference was statistically significant (p<0.05). 16 conducted studies to determine whether pericardial ST segment depression had any prognostic significance. They indicated that pericardial ST segment depression in acute inferior myocardial infarction predicted poor short term and long-term prognosis and had a hospital mortality rate of 13 % compared with 4 percent in patients without ST depression. Most of the patients with anterior ischemia as evidenced by 12 lead ECGs were the mirror image of posterior myocardial infarction evidence by 15 lead ECGs.
Tale-IV In hospital complications of the study population
The mean (±SD) age of this study population was 51.9±9.0 years. The majority of the patients (44$) were in the age group 40-50 years. Similar findings wes Gibson et al. 17 who showed mean age as 52 years. In the Bangladeshi population, Rahim 18 reported a mean age of 51 years (range 23-75 years) among the patients with myocardial infarction. When the mean age was compared between two groups i.e. in group I and group II, showed no statistically significant difference (p>0.5). In the present study, there were 13 % female.
Among the risk factors, Cigarette smoking was the commonest, 55 % seen in the study patients, 32 % had history of hypertension and 19 % had diabetic. On comparison of the risk factors (including lipid profile) in the two groups, no statistically significant difference was found (p>0.05).
Cardiac enzyme (CK-MB) was elevated both on admission and six hours after admission in group I and the enzyme level between two groups was statistically significant (p<0.001). This finding was comparable to the findings of Gellman and Saltrups 19 that showed that peak. CK-MB level of patients with pericardial ST segment depression (1779 U/ L) was statistically higher (p<0.001) than without ST depression (1090 U/L). The higher level of peak CK levels to the larger infarcts seen in the patients with pericardial ST segment depression. Matetzky S et al. 7 showed in PMI, Creatine Kinase (CK) was elevated twice the upper normal limit. The mean CK-value was 663±314 IU/L. The upper normal range was 90 IU/litre).
In this study, cent percent of the study population presented with the complains of chest pain. One fifth of cases (19.0%) complaints of back pain in association with retrosternal pain. This presentation (back pain) was statistically significant (p<0.001).
Menown A B et al 20 mentioned that posterior wall involvement may present with pain radiating to the back. But they did not mention how many percent patients with posterior well infarction were suffered.
In this study, highest percentage were inferior myocardial infarction with anterior ischaemia 33.0 % followed by anterior ischemia 31.0 % inferior myocardial infarction (MI) with posterior myocardial infarction (PMI) with anterior ischemia 10 %, IMI and PMI 2 % and IMI 15 % were detected by using 12 lead ECGs.
Similarly in 15 lead ECGs-similar pattern of ECG findings were found, where 26 % was IMI with anterior Ischemia, followed by anterior Ischemia 25 % IMI and PMI with anterior Ischemia 16% , PMI with anterior ischemia 3 % and PMI with IMI 3 % were detected. Cases RE et al. 21 in their study, by using additional three leads (V7-V9) of patients with either because of tall R waves in V1 and/or V21 or because of clinical suspicion of posterior infarction had shown that out of 250 patients 110 patients (44%) showed evidence of new or old posterior myocardial infarction consisting of ST segment elevation and / or board Q waves in elad V7, V8, V9 in 27 them (10.8%) only these were diagnostic of infarction. In 83 others (33.2%) signs of infarct also were present in inferior (LII LIII aVF) or occasionally in high lateral leads as well. Gibson RS et al. showed only 5 percent posterior myocardial infarction was associated with IMI without ST segment depression and 26 percent PMI associated with IMI with anterior Ischemia patients. 17 Matetzky S et al. 22 demonstrated that 53 percent had significant ST segment elevation in posterior chest leads V7-V9 of patients with inferior myocardial infarction. Matetzky S et al. 7 showed, ST segment elevation was present as many as 20% of AMI patients without ST elevation on the standard 12 lead ECGs. Boden WE et al. 10 showed that non Q-wave anterior AMI patients progressed to posterior AMI (approximately 30% of all Q wave infarction).
The ECGs findings of the present study was comparable with the above studies abroad in this study, 31.3% IMI patients were associated with PMI and 37.5 % anterior ischemia associated with PMI. Sensitivity and specificity for diagnosis of acute PMI by conventional 12 lead as compared with 2D Echocardiography and LV graphy which was 43.3 % sensitivity and 95.1% specificity compared with echocardiography whereas it was 35.0% sensitivity and 90.0 % specificity compared with LV graphy. On the contrary, in 15 lead, 80.0% sensitivity and 95.1 % specificity compared with echocardiography, this was 75.0 % specificity compared with echocardiography, this was 75.0 % sensitivity and 92.5% % specificity compared with LV graphy. So, compared with conventional 12 leads, 15 lead could be more sensitive and specific (p<0.05) tool for the diagnosis of PMI. Matetzky et al 7 showed the sensitivity was 44 % and specificity was 97 %in 12 lead ECG, whereas 91% sensitivity and 97 % specificity in 15 lead ECG compared with echocardiography. On follow up a total 36 % patients were presented with complains of shortness of breath. Among them 19 % from case group and the difference between the groups in the presentation of shortness of breath was statistically significant (p<0.003). The clinical evidence of heart failure was graded using Killips classification. 33.5 % patients from group I and 10.6 percent from group I had clinical evidence of heart failure. Patients in group I more often had heart failure class III and IV than in group II (14.7% vs. 3%). This difference was statistically significant (p<0.001). Matetzky S et al. 22 compared heart failure in the patients with or without ST segment elevating in the posterior chest leads. They showed that patients having St segment elevation more often had heart failure (11% vs. 5%) than patients without St segment elevation.
Arrhythmia (13 %) and conduction disturbances (13 %) were seen in the study patients. 20.5 %of the patient in group I had arrhythmias, premature ventricular contraction being the most common (11.8%). Conduction disturbances were seen in 11.7 % in group I and 10.3 % in group II. There were no statistically significant difference was found between two the groups (p>0.05). Death rate was higher in group I (20.6 %) than group II (3 %). This was statistically highly significant (p<0.001). The mortality rate was a bit higher than other study showed by Matetzky S et al 22 where the rate 6.5 %. This difference may be due to small sample size.
Echocardiographic evaluation of wall motion abnormalities showed that posterior wall was hyperkinetic as well as akinetic in patients in group I. Inferior wall hyperkinesias was in 40.7% and akinesia 3.7 %, lateral wall was 3.7 % hyperkinesias in group I of patients. It was evident that no statistically significant wall motion difference was found in between two groups except posterior wall, had significant wall motion abnormality (p<0.05), Matetzky S et al 7 had performed echocardiographic study in the patients with posterior myocardial infarction and showed that left ventricular posterior wall motion abnormality was the most common regional dysfunction, which was evidenced in 97 % patients. Inferior and lateral wall motion abnormalities were found in 47 % and 41 % respectively. The posterior wall was also the most severely abnormal being akinetic or dyskinetic in 7 where it was shown that 80 % patients had mid-portion LCX lesion and 20 % patients had lesion in the first marginal branch of the circumflex coronary artery. Casas RE et al 21 had shown that LCX involvement was more in patients with inferior myocardial infarction associated with posterior myocardial infarction (out of 21 patients LCX involvement in 17 patients) than in patients without involvement of PMI (out at 23 patients -LCX involvement in II patients). It was statistically significant (p<0.05).
The ejection fraction, wall motion abnormality and mechanical complications were studied during left ventriculography at RAO and LAO projection. The mean (±SD) percent of ejection fraction of the group I was 47.3±4.2 and group II 53.9±5.3. The difference between the groups was statistically highly significant (p<0.001). The findings of this study corroborate with that found by Matetzky S et al. 7 and this showed that LVEF was lower among the patients with posterior myocardial infarction (44±5%). The wall motion abnormalities on the ventriculography showed the patients in group I had hypokinesia of poster basal and posterior wall motion abnormality in group II. Mitral regurgitation as evidenced by passes of dy from LV to LA during systole during the procedure was detected 38.9% group I and only 11.9% in group II. It was comparable with the study Matetzky et al. 7 who showed that moderate to serve MR was detected 22 % in patients with posterior myocardial infarction.
Conclusion:
15 Lead ECGs (including V7-V9) more sensitive than 12 lead ECGs in diagnosis of acute posterior myocardial infarction. Patient with inferior myocardial infarction or anterior ischemia developed more complications if associated with acute posterior myocardial infarction. 15 lead ECGs can routinely be used in patients with ischaemic type of chest pain.
A significant number of anterior ischemia patients actually mirror image of acute posterior myocardial infarction as evidenced by ST segment elevation in V7-V9 in 15 lead ECGs. The identification of latter ECG pattern will enable this sub group of AMI patients to benefit from early thrombolysis or direct PTCA rather than conventional treatment of ischemia.
15 lead ECGs can be helpful in the early diagnosis of acute posterior myocardial infarction in patients with ischemic type of chest pain without change in ST segment in 12 Lead ECGs and thereby facilitation prompt and accurate treatment.
Limitation of the study
The study was limited by small sample size. Yet, this study is the first attempt to emphasize on proper and prompt diagnosis of acute posterior myocardial infarction by simple 15 lead ECGs, and early detection of complications following acute posterior myocardial infarction, which may reduce the short and long term morbidly and mortality. Thus this study may serve as an impetus for future studies on acute posterior myocardial infarction on a larger scale in our country.
